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INTRODUCTION. 

T!io serious damage wliicli " white ants," or termites, cause to a 
great variety of wood products, as well as to growing plants, ean be 
prcvftiitcd. This publication givm a brief account of th^o insects, 
their htvl)its and damage, and shows how loasos from tliis sourco may 
bo avoided. Tho moat serious damago by white ants is that caused 
to foundation timbsn-s and tho woodwork of buildings and to the 
material stored therein. Similar damago to other construction tim- 
ber ii\ contact with tho ground is coiisidertihlc, especially in tho 
Southern Statos. 

' The spwies prinpS[«illy trrttted lierein are Lfucotmifn flavipfs Xollar, L. phyftiicus lianlcs, and L. 
luci/tifV'^ itossi. 

.j^li"— Hull. 7»— IG— 1 
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Injury to living trees and slinibs, growing crops, or otlior vegeta- 
tion is only occasional and local and usually occurs becauso the land 
has been cleared recently and there is much decaying wood and 
humus in tlio soil. There arc several kinds of tonnites, or white ants, 
m tho United States, but those which are best known and most com- 
monly reported as injurious belong to thr«* small, closely related, 
and very similar species ' of moro or l»»s general distribution. 

DESCRIPTION AND HABITS OF WHITE ANTS. 

"White ants" are not true ants, although they are superficially 
antliko and livo in colonies made up of different forms or cftstes and 




no. 1.— Winged forma of the -vhtte snt fcaowQ m icseefwwi fiavijm: «) Adult maJe; 6, termhi^ 
sbdomJnal seffiaenta from below; f, same o! femaie; d, i!iaJp,.sidB,vlew, sesjwisthat inflatwl by tr»t- 
mmt with ommonia; e, abdoraon of fejnalo, side view; /, taiSus, "showing Jefntg and claws, a, d', t, 
Entargedr i, c,f, greatly enlarged. (Marlatt.) 

aro social insects. In those nosts or colonies both wingla^s and 
winged mature individuals aro produced. The brownish, or blackish, 
elongate, slender, antlike, sexed adults (fig. 1) with long white wmgs, 
Tmlike the other forms, have functional eyes and are able to endure 
full sunlight. These migratory males and females appear normally 
only once a year during a short period. Tlio grayish-wliitc, soft- 
bodied, wingless "workers" (fig. 2) are in reality tha dostruetiv* 
form. These workers make the excavations and enlarge and extend 
the colony as this becomes necessary. Tliey live underground and 
shun the light and aro therefore rarely seen. The aeft-bodied, wing- 
less "soldiers" (fig. 3), which have an elongate, narrow head amied 
with long, sltnder, 3aber-sli*p«d jaws, and tho workei% are tho most 



' Lcvmlrrmfs flavipes Kollar, L, tlrftofeiM Banks, and t. ImASugm Rossi; order I'latyptera, suborder 
Isopit^ra, family Mesotermitldaj. 
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numerous forms ptrmanently present in tho eolouy. Other fonuaiii 
the eolony aro tho reproductivo individuals; in soino eolonies these 
consist of a single pair, the normal king (fig. 4) and queen (fig. 5), 
while in ©tbw eolonies miiiny suppfeifeentary nymphal (fig. 6) or 
larval types may bo present. Thoso reproductivo forms uover reaeh 
the size attained by those of certain spceies of termites in tho Tropica 
and nover Iwo th® power of movement. 

White ants aro essontially wood destroyers and live in nests ui tho 
wood of dead trees, decaying logs, or atmnps in the forest; in tho 




Fio. 2.— Uatore "workers" of the wtiite mt ttmmm It^egtfmit fMptt: (thorked sfweiiiMM. 

foimd*tion iimbere of bufliHngs, imifsm, or other structures of "wood 
in eontaet with tho ground; or ui a labyrinth of underground pas- 
sages in the earth, usually underneath wood or other vegetation. An 
average eolony contmins aevw**!' thousind iiidividuafe. Owing to 
their subterranean liahita and often eountless numbers, it is some- 
times very difHcult to destroy them when oneo tUey aro established 
in % building. Always eoming up tlirough underground gallerios, they 
work in tho interior of tho wood and leave intaet a protective outor 
shell, so that the damage is often unsuspeeted until boyond repair. 
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LIFE CYCLE OF WHITE ANTS. 

Thorotiro three sttigcs in tho life of wliito mits; iiaraoly, tlic egg, llic 
immtitur* form (krva), or nyinphs), and tho mnture individual 
(including workers, soldiers, and tho various roproductivo forms). 

Egg laying occurs over a coiisidcral)l« period "f time during tlie 
Wftnil niontlts in colonic out o^do0n^, hut in inffwksd hnihlings where 
An even tcmptrature is maintained, «epeei<iUy tlioso occupied hy man, 




ria. 3.— .Matwe "»»)41«F3" of tti« wMtt ant hnMn « Lmealmmtt ftiteifitt: etherized sptrinm;. 
Enlai>fcd ni^rlyjlx times. (Original.) 



tho insoctSi are actHvo and ogg laying may occ\ir during every inotifch 
of tho year. Tlio nnmher of t^gs laid l)y each repro(hictiiv« fonn 
doponda on its ago. 

THE SWARM. 

At H cwtaki .*4«*8on of the year tlio winged, so.xod indivi<luals 
migrutt in Itirgc nuinh»rs from tlio parent nests to found now coloiii#H. 
Th« season during which awanuiug takes place varies with tho specicM 
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and tho geographical locality, usually occurring ia tho spring or fall. 
Tliero arc oftcii several swarms from tho same nest, sometimes as 
many as four scpanito swarms, extending ever a period ef one month. 
In itifoeted buildings tho wing#d males and f«males usually swarm a 
month or more earlier than outdoors, and tho more coromon species " 
was observed to swann as early as the middle of February in infested 
buildings in Washington, D, C. Numea:t)us urgent requests are ro- 
ceived by tho Department of Agriciilture fer information in regard to 
those "flying ants" in buildings. 



r 
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Fro. Matura "king" of normal form 
of tin white nnt laiown as I^maitfrinl* 
panipts; several j-eftrs of iigo. Ethef- 
Ised specimen, enbrgcd six Mmes. 
(Authsr's illiKPtrafion.) 



F:o. 5.— True "queon" of tha wliito aat 
hmedhnoes jtmipes, -with wing slnbs and 
chmtnut-coloKKl hard p^rts. Etboffeed 
spee4m«n, eniiirsed six times. (Authw's 



DAMAGE TO WOODWORK OP BUILDINGS AND TO OTHER TIMBER. 

Damage to foundation tunbers, fleorii^ffl basements, and othor 
woodwork of buildings,^ both in rural regions and in large cities, ia 
common and often serious in tlio southern portions of tho United 
States, especially in the South Atlantic and Gulf States, Injury ef 
this typo, however, lias been roconlod as far north as Manchester, 
N. H,, and t-l\o shores of the Great Lakes (Bcntou Harbor, Mich.). 

Wliito ants live in wood which i« in contact- with, or can bo reached 
frtini, the ground. Tho workers are able to travel comparatively 
long distanc* througli subttrmucaii galleries in search of wood and 



1 t.tnaitmtifs flastpt! KoUar. 

■ Sftt^ !«i«ry In. Vm Giilt Stfttps, Eovith-j,ts*wn Stetfs.nnrt CsiUoTnlft is crmswl aHo by mUMTWi spp 
(flc ") anii in Florhlftby Ctyp(r>l{rmt» cavlff'fui I(«ik.s. 
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in extending their colonics, and usually gain entrance to buildings 
from coloniaa outdoors. Infestation of tho interior woodwork ia 
effoctod from underground tunnete to Mtd up fcoii^h moist or 
docayod foundation timbwa, flooring, ornupport-s of porching or stef»B 
set in or on tlio ground. 

IJaams, such m joists, studding, stringers, and otTiea- foundntion 
timbers in tho basomont or cellar, oven though entirely inclosed or 
embedded in couercto, arc but partially protected from attack by ter- 
mitea. In tho settling of tho structure, or in weathering, conci-eto ia 




Tta, ft,— Supplemonttiry nymphal reprodiictlv* lorma of the European white ant Ltucottrmts lucifuftt: 
one king and throe quoena. Colorsdu Springs, Coto. Enlarged 10 times. (Original.) 



alm(»t aviro to crack (tnd sdlow motetnre and Insoets to enter. Fm- 
thwmore, bcurae and joists put down in moist coneroto decay rapidly 
(vnd become oxeoptionaily good breeding places for these insects; 
from such beams white ants carry thair bnrro^vs up through tho tim- 
bers to tlio first, sftcoiul, and *'ven third floors. 

Flooring (fig. 8) and other stationary woodwork and furniture fre- 
quently become infestod when tho wooden beams ^aro laid directly 
on the earth or in moist concrete; they are oft«n reduced to m#re 
shcUs, the interior being completely honeycombed. Twmitss 
usiiiJly follow the grain when working in solid wood. 



"white ants" as P»6Ta|:'I* «Sil|,.t»WJiW -ATATfiS. 



Termite are aftjlo to «sctend their burrow tJu-ou^Wt (fry, Kurd 
wood and other dry substances far removed from the ground, and 
over impenetrable material, provided thoro is access to moisture 




Fm. 7.— Work ol » westera white Bit, OaMermea Hp., in Mexbsui wttlnut. Catallnii Mountains, Aih. 

(Original.) 

elsewhere, i. c., damp «?trth, Th«y make ma of a mixture of moist 
earth and finely digested, excreted wood iu creating more favorable 
conditions of moisture and shelter while extending tlieir galleries, 
Wliit0 ants jirrfer to work in dark, warm, moist placeg. 
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Tprmitcs cvon pass ovor substances thoy can not pcnctiato, sucli 
as inptol or stono, brick, or concrete foundations, by moans of small 
shelter shods or grainilar, eartbMkfl tub** constmctsd of earth and 
oxcrcraont oxtcndod up from tho ground. 

Any wood co'rxstruction in contact with tho ground is especially 
liaMtt io attack by "wbit® ants. Among tb^so may be Hated construc- 
tion timbw in bridgftg, wharves, and similar struct uroe, t(*l#phono and 




Fin, a. — Ofik llocr honeycoBib«d b; white ant Lt\tealerm/4 fiavipta, ^VnsMngtan, D, C, July, 
191S. rhotojraph by C. It. J'(?p«noe. (Author's tUnstrattan.) 



tislpgraph i)olai,' mine props, railroad ties, jiosts, lumber piled on tho 
ground, wooden boxii*g for c*bliB, cyproSB water tiuiks, fttc, 

DAMAGE TO STCmUD jKjIfBRtAL. ' 

Of tho stored niAtorial sometimes seriously injured or destroyed by 
tcrmittsfi may bo mentioned wooden electrotype blocks and other wood 
products, books or papers in librarios or elsowbe.rc (fig. 10), valuable, 
docimients (fig. 11), woo<I-piUp products, pasteboard, roUs of cloth 
and other fabrics, clothing, shoes and other leather products, as mtH 
lus fooil stored on shelves or on the (looi-s in dark, dump basements or 
ciJlws, or siniiljir moist i)1«c«b whwe thp vantUftkon is p(»«r. 



Un CiilUonilii ilamaRB lu potei by rerme/M* aiifiu*ltMh ^^■ttlkpI■(llg. l»,an(l In tlw (liilrStttlea by ftifo- 
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DAMAGE TO FBUIT. NUT. SHADE, AND FOREST T«ilg. , 

Termites occasionally iniuro living trees and shrubs. In Florida 
they have caused considerable damage to newly planted groves of 
orange trees, having eaten A^^fty the b»rk about the collar and root 
and completely girdled the trcee. Similfir damagthy white ants hm 
boon recorded to other fruit trees, as Appk, peach, pear, cherry, plum, 




Fio. 9.— Work ot a largo western white aiit, Tcrmopits angtullcollU, 
In western y*(low pine, ri«<*rvlUe, CqI. (OriginiU.) 



apricot, and lemon, especially in llin Southern States and in Cali- 
fornia; and also to pecan, chtstimt, and walnut trcos. Such damage 
is mor* common in the new soil of recently cleared woodland contain- 
ing old decaying stumps or nmch humus. 

In cities and elscwliere, a great variety of sliado trees are injured 
by wliito ftt)ts, the ins#cts infesting tl\e roots and tltc lietu'twood 
&4()-15°— Hull. 7!j9— 10 2 
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at tlio baao of injured trees. Sometimes tho iiiftwiod trees are 
plnsterod with carthlike tubes or g!illori(\s. 

ParticiJsfly in tho South, t«rmit<s render iii»«ct, five, mid disews© 
IdUod timber unmorcliantable, uiilosg tho timber is utilized mthin a 
rcnsoiiablo period iifter being killed. They also damago tlio roots 
and -lower trunks of injured liviivg trets. 

DAMAGE TO FIELD CROPS AND GRAZING LAND. 

In the Southern Statoe white nnts oecftsiondJy injuro the stems 
and roots of a groat variety of apparently healthy field crops, includ- 
ing both grain and tnirk erops, among wliich may be listed eoni, 




Fia.lO.— Hooklroiu llbtsryatV^nHurtQ, Ark., ruined by white«nt«. Jiaie, MS. ( Author's illusttrwtten.) 



eotton, sugar cane, riee, gtm»m, potatoes, and a great variety of 
garden vegetables. ■ 

Injury to corn in tho prftirio region of Kansas has resulttd from 
the earlier presence of the inseets in cnonnous numliers in tlio heavily 
sodded soil whera they feed on tho roots of the vegetation. Some- 
times this injury to growing corn is du« also to tho method of plowing 
under old stubble. 

In the prairio regions of Texas and .t\j-izona a tube-forming termite ' 
lives in the ground, feeding on tlit roots of grass and other vegcita- 
tion, and is often found under and within dry cow dung and under 
stones. Tliis apocics sometimes destroys tho vegetation over largo 
ar^ of frazing land. One of its churactfri»tic hiibits is to cover 



I Hamitermis tttbi/nTmann nwkley. 
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tbm slfdis and rootn of v«g«tefcM*li witli t,iiV>«s of hiuhJI diiniittar, 
coiisti'ucttwl of «Krt}i H.ucl ^\cr#*i«t. 

DAMAGE TO NURSERY STOCK, YOUNG PLANTATIO}< STOCK, AND VINE- 

YARDS. 

Thero aro numerouis rtconh of tennito injury to young fruit 
and nut treo seedlings in nurseries, to otlicr nursta-y stock, and to 




Fio. n.— Dairuige by tho white ant Lmeelrrmri flmlpa to buiulloa of old clooiimciitsstorwl on tfuraof 
wooden shelvps stand lug on pliio flooring In lioatnd, dump, d»rk Ixxwinriit uroiiold building In Wiisli- 
lngton,l),C. N'atoliowaii ooithlikoiivixliireaf molstearth and finely dlgestwi.exi'fclwl wood tscn> 
flodinto tho mines of tliDinsot:t^lnihobniidloB. IfilreeofinflCtioHaof tho termlion with IbeE^itndor 
(l«eikye<l wood, tliair suiirtrc of rnotsture, bo shut t)1t, thaiitwiis [wish. (Orlglnul.) 



young troos planted in recently cleared ground or soil rich in liumiw. 
The injury, however, hns been only occasional and not extousivo. 
Tlio stock is usually attacked at a scar, whtirc tho roots have been 
injured or cut off, or at a graft, m cleft-graft fipjjle stock. 
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Injury by tciniifoa to vinoyiinlH lias occasionsilly boon recorded 
in North America. Usually oiily tho old vines arc attacked, or dead 
or injured parts. Sigiia of attack ai'o sickly foliage or abortive 
buds, or tUo iajiiiy is olwervcd at tlio time of cutting doAVii to stock 
or gniftiiig. 

Wluto unts Injure a variety of alirubs, weeds, and flowers in gardens 
us woll aa in greenhouse. Heavily manured llowor bods are a sourco 
of infaitatiou to the »t«ms of fiitwoi-s as well as to th« woodwork of 
houaos. lu greoidioiises ol<l label sticka, tlio wooden uprights sup- 
j)oi'ting wooden benches sot on or in tho gi-ound, and tho wooden 
bench bottom* and plant pots are oft»n attacked by white antB', and 
this lends to subsequent attack of the growing plants. 

In the Greeidiouso Inaoet Investigations of tho Bureau of Ento- 
mology, carried on at Washington, D. C, records Imvo boon mada of 
serious injury to many plants grown under glass, and control methods 
have been tried by Arthur D. Bor<lcn, who has found that heliotropes, 
begonias, bedding geraniums, eamtitione, chryaantheniums, and roetw 
are seriously injured by white ants. One hundred and eighty out of 
1,000 helioti-opo phinta were killed tho first week after being potted 
from the seeding pans. As many as 75 wliit* ants liavo l)«en found 
in a 4-iuch pot of heliotrope. Tho insects come up through the 
ground and form dirt galleries over tho supports, or burrow up through 
the woodwi bench lags and run gaDrnts the full langth-of the wooden 
benches. Tliey enlcn* tlio soil tlii'ough tho drainage lioles of tho pota 
and eat out the main stalk of the root, killing tho plant very quickly. 

PIIOTKCTION OF WOODWORK IN BUILDINGS. 
PKP.VENTION OF Til E DAMAGE. 

Since white ants lire ditficnlt to oVmiinalo frosu the woodwork of 
a building when onuo eHtablished, ev^ry pruwautioti should bo t«ken 
to prsvciit their gaining an enfcrauce 

In order to prevent the inaocta from reacluug tlio woodwork 6f 
buildings from their nests in tlio ground, tho foundations should, 
wherfi possible, bo entirely of stone, brick, or concrete, including tho 
pillars ill tho basement or ctUar. Ttib walls, partitions, and flooring 
in the ground floor, biisemout, or cellar slioiild idso bo of concrete. 
Wooden flooring can bo laid over tliia concrete floor if moro desirable. 
All air space sKoidd be l«if t between the concrete floor and the wooden 
floor laid over it. Concrete floors should belaid on a gravel base which 
will prevtHit dumpnoss and cnickiug. 'Hie points of juncture bf twewi 
concr«4tt walls and flooring should b« <Ul«*d in by rouiidtug off the 
eoncroto at tliswe j)lao(*, .siaou erack« oftisii occur wlu*re the w»Ul and 
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floor join at right angles; tGrinit«s often como up through d-aeks 
between walls and flooring. 

Tho puhlications of the Department of Agriculture should bo con- 
sultftd in regard to tho specifications for the proper proportioning, 
mixing, and placing of concrete.* Ilcccnt tests conducted by tho 
Olfic* of Public lioads and Rural Engineering have demonstrated 
the value of mixing a heavy mineral reeidu«l oil^with Portland cement 
paste to form ftn admixture ^ almost p^rfwitly noni^baorfjent of water 
and thorcfoTo an oxcellont material to use in damp-proof construc- 
tion, as flooring, etc. Where tho various patent or noiseless floorings 
arc used on the ground floor, thoy should always be laid over a con- 
crete base, especially if they contain wood fiber as a constituent. 

Bmigalows or fram« buildings in tho country whicli have no cellar 
should bo raised from tho ground on stone foundations to a height 
which will allow light and air to penetrate beneath. 

Where -stono or concrete foundations are impracticable, timber 
impregnated %vith coal-tar crcosoto ahovJ<l be used. Untreated 
beams should never be laid on tho earth nor imbedded in moist con- 
crete, since they wiU rot, ov&n if they do not become inf*stod. 

Beams in no case shoulfl bo completely surrounded" with mortar 
or brick; thero should b# «-n air sp«c® around the beams so as to 
permit air circulation. Beams should not bo set in earth or in moist 
I concr©!* but should 1)0 sot on. rock or dry conoretc. 

The- supports of tho woodwork of coal bins in basements or cellars 
should not be set in tho ground but should rest on concreto. Window 
silla and frftmes in the basement or c&Uar should ho laid over con- 
crete, and the- woodwork should not como iu contact with tho ground. 
There should bo no uutroited wood in contact with the ground through 
which white ants can como up from subtcrranoaia galleries. Com- 
plete dryness of foundation timb<*r3 and basement walls and flooring 
is an important nieaus of rendering buildings safe from attack by 
whitt ants. Good subventilation should bo secured; that is, a d«^ 
air space should bo left between the ground and wooden flooring. 
If tho flooring is to he of concrete, tho concrete should bo laid on a 
gravel base to prevent dampness. Tho supports of porches or steps 
should never ho laid directly on tho ground but should rest on rock 
or concrete. 

In cmo of tho plank platforms in front of suburban riiUroad sta- 
tions, «v«n if the planking be laid on tho proper foundations tUo 
boftrds shonhl not bo joined closely together, but at least a J-inob 
space shoidd be left between to allow light and air to penetrate and 
to prevent- dampness and infestation by white ants. Often these 

1 The usoof ronerctc on the fnrm. U. S. Dept. Agi. FarmPrs' Bui. m, 23 p., lOflg. I91S. 

CoiuTfte ronstructlon on the Ilvc-stock farm. U. S. Dept. Art. Farnifrs' Hul. 4S1, 32i>., 2t fig. 1915, 

•Pftge,li.W. OlI-ralMd Portlanti cement conerete, U. S. Dept. A gr, Bui. 230, 26 p., S pi , 6 fig. 1816. 
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platforms ar#i roofed over and the wooden pillars supporting tlio roof 
ftr« aomotimos raistul slightly ofT from the planking on iron rests. 
This provonts dfimpnoss, doctiy, ami attack by whito ants at tho base 
(fig. 12). In other ciises these pilliirs aro set on a concrete base to 
ono aido of the planking, where they are not affecttd if tho wooden 
boards of the platform decay. 

In th# cotistnjfiti<m of §r6»*«tihonses, iron fmmm »nd coiKa-st© work 
shonld bo used in place of woodwork wherever possible, as this wood- 
work is often sorionsly injured by termites owing to tho warm moist 
atmosphere maintwnwl throughout tho year. Tho wood&n ■aprights 
snpporting the \voo<len plant benches should never bo set on or in 
the ground bnt should rest on stone, bricks, or concrete above tho 




KiO. H.— Prupmly kM pl»a>rm plittiltlnii «n<t fuiiiulatlous Tor pllliirs, Falls Churnh, Vn.: A, 
roniieto liase; B, strlnRiir; C, plunking; D, Iron rost; H, plllur. (Original ) 



surface of the ground. WTiero woodwork is necessary, wood impreg- 
n*t#d wiiii a 1 per cwit sohifciou of biolilorid of jnwcury should b» 
employed. 

All decaying wood in tho vicinity of Iniildingn should be removed 
and till* breeding placiw of #io insects destroyw*!. 

DiJtldings on recently cleared wtjodland, unless tho foregoing pre- 
cautions are haeded, are especially liublo to attack by white imts 
b«%»u80 of th« ]w«S<**ei Of deettying. wood and Immm in tiio stiil. 

KKM1«»IA1. P*BASURBM. 
LOCATION or IJAMAdE. 

As has been stated, it may bo difficult to eliminate and stop further 
damage by whito »mts when on«# tbaRo insects h«To bticomo tutwh- 
lished in the woodwork of a building. 'Vho approximate point of 



"white ants" as PEsm i*r ms tj-nitm*' MMm^. 15 

ofPtrfcttco-shoitkl be sought at oneo by carrcrful tsxamiimtien «ff «fi wo'ed- 
work in centact vf'ith. tho ground. Tho foundation timbers, such ife 
beams and joists in contact with tho ground, and other woodwerk in 
the ba^ment or ceBnr should be esmmined se thwb tho point of 
entrance of the insects and tho extent of tho damage abeady accom- 
plished may be determined. It may bo neca^isary te tear up tho 
fleering and other woodwork to do this. Tiio foundation timbers 
and interior woodwerk found damaged should bo removed, and the 
ground where they were set drenched with kcreeone oil. 

The annual emorgflnco of Inrge liuftibors of tlte flying white ants 
is an indication that the woodwork is infested, and the point of 
emorgenco indicates the approximate location of the infested timbers. 
Even if the insecte Are not obeerrctl swarming, large numbers of the 
dead winged adults er tho discarded wings usually vnW bo found noar 
by. Frass and oarth thrown out of crovicos through which the 
inBocts emerge are also evidences of thoir presence. Semetim«s th» 
insects plaster the surface of wood with earthwork which will discloe* 
their presence. 

When efforts arc mad© te stop further damage by termites in build- 
ings, it should bo realized that their numbers may he constantly 
rocruitod from some undiscovered, outside, central colony, The de- 
struction of the winged colonizing adults at the time of emergence, 
while beneficial in preventing the establishment of potential now col- 
onies, will not eradicate the insects infesting tho woodwerk. 

Another warning of tho presence of termite infestation is branch- 
ing shelter tubes of small diameter, constructed ef earth mixed with 
finely comminuted wood, en foundation timbers or other woodwork 
(fig. 13), or orm the surface ef stone, brick, or other imponotrablo 
foundation material (fig. 14) from the ground to tho woodwork. 
Drenching the ground where those tubes originate with kerosene oil 
will afford relief. 

SUJ»#tlTUTION OP STONK FOUNDATIONS AND TREATED TlilBEH. 

It is v*ry rarely pewible to find and destroy the external colony. 
The main purpose therefore must bo te prevent tho insects from 
gaining further access to the woodwork from colonics in the ground. 
This m«,y bo ftccompIi«hod by replacing untreated foundation tim- 
bers and other woodwork in tho basomout or cellar with stone or 
concrete, including stone coluimis or pillars to support the flooring 
above, concrete er tilo flooring, and concrete w*JIs and partitions in 
the basement or collar. If it is not practicable to substitute stone 
foundations, foundation timbers in contact with tlie ground sho\dd 
be replaec»d with timlwrs impr#gimte(l with coid-t*t creosote. ^ 

Since tho insects may have entered tho building from thoir subter- 
ranean galleries by moans of the supports of jiorchings and stops set 
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in or on tlio ground, these hist should h» rouiuvdd and the groun<l 
Roakod vnih. kerosene oil. 

In som» cmm thorough and roptiiAtcd drenching of infested timljers, 
wliero acccssiblo, witli kerosene oil may afford temporary rchof !xn<l 
kill many of the wliito ants. Kcrosono oil should be poured into tho 
crevices tlirougli ■which tlio winged insects emergo and on ths ground 
where the oarthhke slielter tubes originate. Very rarol^', however, 
is any permanent relief cffectod by these means alone. 

In greenlious* iron frames and concreto work shoiiI<l, wlicrever 
possible, replaco woodwork. Tli» wooden upriglite supporting the 




Fio. 13— EarthlUieshdter of tho white ant Lcwstamts flavipci, biiilton piiso flooring In hoattd, damii, 
dark bogetneat' The worker termites have come up through crui'ks between boards ot the Infested 
floor and made croterllke openfeifs the mnorgcnco of the -wbifed, fmnnNi adults. Note the shed 
Tvli^s on the Door, The swsrm occurred February H, 191C, In an oli-lftiMlng In Washington, D, C. 
COrlglnal.) 



Wooden plant benches should bo sawod olT, if set on or in the ground, 
and rested on stone, bricks, or concrete above the surfaco of tho 
ground. Whero woodwork is neeeisAry, wood th»t is impregnatsd 
with a 1 per cent solution of bichlorid of mcrciu'y sihould bo substi- 
tuted. Wood impregnated with this preservative ean be painted 
after treatra«nt. 

Poles, posts, construction timber, and other wood in contact with 
the groimd should be treated with chemical preservatives to render 
the wood more resistant to attack by termites. Of th« more super- 
ficial methods of preserving timl)cr, brush or dipping treatments 



■with coal-tar crucisuUis ant] cwboiiiieuiins liavo proved to bo llic most 
effective. 'Hie moni permanent kiiomi pnvcticul motliod is to 
improgiuito tlio wood under pressure "W'itli cotd-tiir creosotes "Wliorc 
Hf is inipracticivblo to Vreat suuU timbers, na pulos, posts, trie., to b« 
lit' ill contact witli tlie ground, tlicy slioulil bes^declod froiB woods 
Hbted for dui'ability and rosistanco to attack by wliito tints, 




Fio. It.— Earlhtike sho)t«r tub« ol the while nut Lgacctirmrs flivipcs, ooiutnlctMl of Mtth mlx^ »t* 
ducily dlgnstixJ, (ixir«le(l wosd.find built over bflrti wsllln dork, dump basenKSit, Th«e bubei 

extend IhroinSi crMca betwe*n the bssBment pine (louring and the wnll msir > sleftin rsdlator. Note 
Itie gr^iQU^ sb-ucture, Th« itiwts um Aese tubos in imsing av(<r liuiienrttalite aubsbuicM and to 
prutnlt. thent ftoM thejigtit In wtl-CBding CbelT Kiirl4«rt^-~in ttabi case llg to Iho Mit Rodt |k.wi oH 1»iI1<I- 
Ing fa"Washingt«j, D. '(Oi*iiW,) ' 

PROTKCnoN or STOltW) MATEIMAL, 

Injury to books, paper, documents, and otlior 3U)red mattirial or 
products in usually indlroct, tlio insects as a rule burrowing tlirough 
such material only where it is in contact witli infested weed, Hence, 
if the insects are kept out of weodcii etructurca, by the means already 
described, such damage can bo prevented. Books, valuable docu- 
ments, etc., should not bo packed away m warm, xniventilat^d cham- 
bers whcro thoy may bccomo moLst and moldy, and, therefore, par- 
ticularly subject to attack by white ants. It should bo bonie in 
mind that termites are likely to ho pr&sont in old buildings, oven 
though their work liM not boon sufficient to attract attention. Once 
contact with tht sourco of moisture (J»mp tarth) is shut olT, tho 



18 



insoctw "mteting stored mtiloridl soon lotivo, die out, or can bo killed 
hy Hpreading owi infostccl hooks, documouts, and otlior stored mate- 
rial or protlucts to dry in the siin or \n tm oir»i, or o«talo«« dusiBg 
cold \v«<i^ifr. 'r#i»p«'«tii4r«i.oY«r F. mil kitl tli* i^«*t. 

PROTICTION OF LIVING TR^RS. 

Owing to tlio snbton-anoan habitvS of whito ants, it is extremely 
difficult to prevent or remedy injury to living forest, fruit, or shade 
trooa. Care shoidd bo taken that tho trees do not bocemo scarred 
near the bawo, in order to ]>rovont heartrot and subeoquont infostntion. 
Clean forest, orchard, and horticultural management is to bo rocom- 
mondod. Properly oxecutod troo surgery ' sometimes may bo offec- 
tivo in repairing damage to valuable old trees. Dead and dying 
infested trees should bo removed and burned. Prunings should ho 
buniod promptly. 

PROTECTION OF NURSKRY STOCK, VINEYARDS, AND FIELD CROPS. 

Injury to nursery stock will bo most serious on recently cleared land 
whore there is abundant docaying wood. Such debris, in wliicb the 
insects breed, slundd bo removed. In general, tbo use of recently 
clenro<l land should bo avoided in plaiiting nursery stock. Care 
should bo taken not to allow tho roet.s to dry out beforo planting; 
such weakened stock is liable to attack. In the case of tho pecan, it 
is rec-onimended that two or throe cereal crops bo grown on newly 
clenr«d land before the young trees are set out. The ns% of commer- 
cial fertilizers Instead of stable manuro is suggostod. Deop late-fall 
plowing slundd be of value in breaking up subtorrnnoan nosts. The 
prw^*e of better farming methods, with rot#i€lon of &iib|B, irfill 
prevent damage to field crops. 

In vineyards, caro should be taken in pruning operations; all 
dtmd or tfeftWiiiBd viii«s slundd b&r«mev»d. All pninod *ro** should 
, bo paiutod with co»l tar, and the pruningi should be burned 
promptly. 

PROTECTION OF FLOWERS AND GREENHOUSE STOCK. 

In flower or tmck gardens, especially those located near the 
woodwork of buildhigs, Icsi sfablo manure shoxdd be ttecd in ordor to 
protect, not only the building, but also tho growing plants. 

Tlio verj' vohitilo liquid carlion liisidphid can bo used to kill whito 
anfe in tlie soil if moist and not compact, if sninM holoB he mftdo ne«r 
tho infested plants and a small quantity of carbon bisiilphid poured 
in and the hoK* inimodiatoly closed tightly with oarth. Care should 

' Collins. J. t". [Ttictlcnr trpo mirgpry. Jh U. S. Dept. Agr. VBarbook for 18!.1, p. 163-190, pi. l6-«, 

mi. 
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bo takon in handling this infla*Jn«ti)le and explossive fluid, md the 
fumes should uot be inhaled. 

In tho exporimonts conducted by Bordon, in the DopRttmont of 
Agriculture at Washington, an offoctivo control was found in tho uso 
of a 5 por cout korosono-omulsion solution.' In caso tho bcnclios can 
not bo roplftccd imftiodintely on accotuit of ft certaiti. crop, it has boon 
found practical to soak tho ashes or sand under tho pots and the 
Infested bonehos thoroughly with this solution. This may bo dono 
by removing the potted plants from a s#ction of tho bench, spraying 
tliat section, and moving tho pots on tho bench up to cover the 
treated area, thus exposing apothor sectioji to bo treated. Potted 
heliotrope and geranium have boon treatftd diroetly ^"ilii tho 5 per 
cent koroseno-omulsion solution without injury to the plants and 
tho white ants in tho soil of tho pots were all killed. This treatment 
should bo given late in tho aftoriioBn and followed early next morning 
with a thorough syringing with water to wash the surplus oil out of 
tho soil. It is important also to romovo all infested pots promptly 
from tho bonch TfW soon fis they are noticed and to destroy the white 
ajits with koroscno emulsion. 

Tlio removal of decayed infested woodwork in greenhouses will 
prevont tht pl«nt« from becoming infested ill turn. 

SlTMWARIZM) RECOMMENDATIONS FOR PROTECTION OF WOODWORK 

IN BUILDINGS. 

HOW BUILDINGS SHOITLD BE CONSTHUCTED SO AS TO BE "WHITE-ANT PKOOF." 

Wlicvo possible, make tiho foundation of buildings entirely of 
stono, brick, or concroto, including stone columns or pillars in the 
basement to support the floor above; make the walls and flooring in 
the basement or cellar also of concrete, and lay concrete floors on a 
gravel base. Fill in and round off points of jimcturo between cou- 
crcto walls an<l flooring so that those will not moot at right angles. 

Where stone or concrete foundations are impracticablo, uso timber 
impregnated with coal-tor creosote. 

Never completely surround beams with mortar or brick; leave an 
air space around tho beams to permit air circulation. Sot beams 
on stono or on concrotc, not in tho oarth or in r&oist concrete. 
, tho supports of porches or stops on stono or concrete. 

Lay basement Avindow sills and frames over concroto and do not 
allow the woodwork to coine in contact with th« ground. Ncvf* sink 

■ Kerospno emulsion lorniurfi: 
Koros«nc, 3 RaUons. 
Ffcili-oil soap, J pound. 
IVoter, I gnllon. 

McthtKl oi impftrftllon; IHSsolvc sSftyi in hot WAtpr anrt iwiiT in nil slowly -B'tiihi romitmitly etlrrhiK m M 
to emiilsIty. 

Piliitlem: It 37 gslloiis of wotfr Ins odddd to the atjovo stock aolutton, it will give 40 ^llona o( i \icr emit 



uiitrenlod timbc*" in the groiiiicl or iBHR#»t coivcre4e; lot tl»ro bo 
lU) wooil ill contiict with tlio grounil tlirough which tlie tormitcs juay 
cctrao up from Hul)torranoiv» gnllorios. 

Coiiiploto (Iryftiw of t>h» fou«d»ti#n and lM«i»in«iit w»lk ii»d fteor- 
iiig is an important menus of rondoring buildings safe from attack; 
Ihoroforo, provi<Io for air apacos between the ground and wooden 
flooring tind Uy c()ncr«t» fLtm:» m A gFUvd b«tei. 

In greenhouses, replace woodwork, whorovor poHsiblo, with iron 
frames and concrete work. Treat nect^ary Avoodwork, boforo use, 
with n 1 p«r «i*t sohiit«Mi of bi<jhl»ri<l af mwcwy. 

MOW TO RUMINATK WHITE ANTS ALRfLADV ESTAMJ6NEO IN RUJLDINCS. 

Promptly examine tho foimdittion timbera fmd woodwork in 

the l)iisemont to detonnino the approximnto })oint of ontranco and tlie 
extent of damage already accomplished. After removin<:; the 
(himagod wwod, ctewich the ground with koros»«i« oil. 

Break \ip tho oartldiko shelter .tubes by moans of which white 
ants lire somotimcis able to pass over the surfaco of imponotrablo sub- 
stnnciis ill ordor to ronch woodymrk, and droiich th* ground bi«ie«#i 
with koroHono oil. 

Tliou replace damaged timber with rock, brick, or conereto; or, if 
tliis b© impracticable, sidwtituto, for the foundation, timbers treMod 
with coal-tar creosote . 

Sinco tcrinitea always roqiiire accows to damp earth, shut off this 
source of moisture, and the insects will not b« able to ixt«nd th« 
gallnrioB farther and will p«i"ish. 
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